Abstract -The maintenance of Quality of Service (QoS) in a wireless environment is a difficult problem. Most researchers already acknowledge adaptive techniques as the appropriate method to deal with the fluctuation of QoS in a wireless cellular network. This paper proposes an improved Handoff Call Dropping Probability (HCDP) from an Adaptive QoS (AdQoS) to support the QoS guarantee. Besides using an adaptive technique this method utilizes a hierarchical cellular approach with a bandwidth reallocation algorithm to determine the acceptance or rejection of a new call. The approach would improve the HCDP performance of the multimedia application over high-speed wireless cellular networks.
introduction
The next generation broadband wireless network such as wireless ATM is capable of providing adequate multimedia services and expected to offer a reliable solution over mobile wireless networks for users at anytime and anywhere.
However, it is not easy to implement these services with optimum QoS provision as mobile wireless networks possesses significant challenges due to the mobility of a user, limited radio spectrum, dynamic environment with time varying channel conditions, and radio channel impairment. It is expected some good mechanism is needed to provide a guaranteed QoS to the system as what wireline networks are capable of providing.
Call Admission Control (CAC) is a control mechanism whose specific goal is to maintain a fine balance between the two contradictory objectives of maximizing network utilization and delivery of QoS guarantees to ongoing connections.
CAC is the first control step in the provisioning of network resources to connections. It is basically a decision algorithm, which on receipt of a new connection request, determines whether or not to admit the connection based on the current usage level of network resources. The new connections are accepted in the pool of calls only when there are sufficient resources available to meet the QoS requirements of all the existing connections as well as the new connection.
A number of admission control algorithm has been proposed [I-91. In [Z], a call admission control algorithm is proposed for QoS provisioning for multimedia traffic, based on an adaptive resource sharing policy among real-time and non real-time traffic.
In [IO] a new mechanism has been proposed, called AdQoS, which was aimed to maintain the QoS guarantee for multimedia applications over wireless ATM network. The AdQoS system proposes a trafiicbased admission control system where different treatment is applied to different types of traffic. It also applies a bandwidth reallocation mechanism to allow higher priority traffic a better chance to get connections than the lower priority connections. This paper proposes an improved above said[lO] mechanism in terms of HCDP, referred as Improved HCDP in AdQoS. I t involves the implementation of hierarchical cellular network with 2 types of mobility speed and modified the CAC algorithm based on [lo]. This paper only analyses the HCDP parameter in AdQos system. The rest of the paper is organized as follows; Section 2 illusbates the system model, including t he AdQoS and Hierarchical Cellular Network. In Section 3, we present the simulation model and the results and discussions in Section 4. Section 5 ends the paper. Application profile is the QoS requirements of the user application that is transmitted to the base station. It consists of the traffic type, the media type, user mobility speed, the needed bandwidth requirement and the minimum acceptable bandwidth. The system will then assign a priority level for each application depending on the traffic type. Table 1 One macrocell covers a number of m microcells ( Figure 2 ) and assumed the microcell has E, kbps of bandwidth and the macrocell in the other hand has 28, kbps bandwidth. Calls are assumed to occur in any cell and assumed not to interfere with each other.
System Model

Adaptive QoS Model
The main advantages of implementing this structure lie in a much better spatial reuse of microcell frequencies, which yield a substantial capacity increase, e fficient bandwidth utilization and inherent load balancing [13]. This can be critical factor since one of the aim in designing and planning of cellular communication network is to reduce handover failure probabilities.
Microcell
The state of a microcell is defined by vector Where pi is the class i traffic:
The overflow probability for class i calls , P, , ! ", is given by the sum of the probabilities of states in subset S, in which the number of free channels in the microcell is not sufficient to satisfy a class i call:
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The rate of class i overflow from a microcell to the macrocell isyi= pb,j@'". (hi + hh,i) The class i traffic entering the macrocell is given by the superposition of m flows with rate yi with m is the number of microcells in a cluster.
Macroeell j-l
The macrocell m ode1 is similar t o t he model of a microcell. The main difference between the two models is the input traffic, which for the macrocell is derived from the superposition of the microcell overflow traffics that were just characterized and the traffic generated by fast users.
The resulting macrocell traffic of class i is 
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where B(" is the bandwidth of base station in macrocell. Steady state probabilities are derived as for
The call blocking probability for class i calls Pb,i is computed as the sum of the probabilities of states in S, in which less than f ( i ) channels are free in the masrocells:
Integrated System
Ths both AdQoS Model and the Hierarchical Cellular are integrated together where the algorithm is analyzed in section 4.
Simulation Model
In order to study the proposed scheme, a simulation model is built for the mobile environment written using C++. The simulation model consists 128 hexagonal cells in the microcell and 8 hexagonal cells in the macrocell. The cells are wrapped around so that the probability of a MT to move fiom one cell to another cell are equal in all directions.
The base stationsareplacedat the center ofeach cell where it is responsible for connection setup, admission control, call termination, bandwidth reallocation, bandwidth reservation and handoff process. The microcell has a base station with bandwidth capacityB, khps and the macrocell has a base station with bandwidth capacity of 25, kbps. For this simulation, the bandwidth capacity is set 9OMbps for base station at microcell with cell radius of 200m and l8OMbps at macrocell with cell radius of 800m.
Mobile user x can be in any one of the cells with equal probability. Two different user movement panems are simulated i.e random movement pattem where the user moves in any possible directions, and a highly directional movement pattem where the user moves to a specific neighboring cell. Three types of traffics are generated, i.e., CBR, Real-Time VBR and non real-time traffic. The traffic is grouped into six applications, which is presented in Table 1 . For any particular call, it can be any o f the six traffic classes with equal probability.
By this simulation, the performance of our proposed system is examined in terms handoff call dropping probability (HCDP) with a reservation bandwidth of 50% and with a BAL index of 5.
The AdQoS model from [IO] is compared with the improved model, which is analyzed in three type of scenarios, which is, speed users and 80 % of fast speed users where there are enough I anes i n highway, well-spaced buildings, not much traffic light and comers and a very well planned and not densed area. E.g of this type of area are urban areas.
QoS Admission Control
The basic algorithm for the admission control in hierarchical structure is shown h elow where the call would be separated according to its serving macro or microcells: The QoS Admission Control receives the application profile of a new call a complete with the speed of user, the required bandwidth and the minimum acceptable bandwidth requirements amin. The system checks the speed of the user for the preliminary process to determine at which level the call should he served either in the macrocell or the microcell.
If the speed of the user is determined to be fast then the call is sent to the macrocell or else if the user were slow then the call would be sent to microcell to be served. When a call is sent to the microcell but if the required bandwidth of a call were smaller than the available bandwidth then the call would be forwarded to the macrocell to he served as stated in the algorithm else it would he served in the microcell itself.
Results and Discussions
In the simulation, we are analyzing the process by the pattem of the mobile terminal movement. We analyze the HCDP when the mobile terminal are moving at random pattem and when the mobile terminal are moving in a highly directional pattem. This is partly due to the less number of dropped calls due to the speed of fast user. In the original AdQoS model, there might have not been enough time for a handoff to occur due to the small size of cell and the fast movement of the user but in the improved model we have allocated the call directly to the macro cell where the cell size are 4 times bigger than the microcell.
Real Time Call Results
A, B and C. As the graphs moves on for a higher connection arrival rate, Scenario B and C well illustrates to be stable with a reduced HCDP than the original AdQoS, which its HCDP increases along the line. 
Non Real Time Call Results
UBR calls are defined as a Non Real Time call where it is not sensitive for the data to be received in time. Figure 5 shows the NRT HCDP for Directional Movement pattem. This graph shows that an improvement in HCDP AdQoS for Scenario A, B, and C compared with the original AdQoS.
Directional Movement
The first 40% of the stage shows distinct improvement but as the graph goes on Scenario A, B and C tends to converge with the original AdQoS. This is due to the saturated in the base stations as the real time calls have a higher priority than the non real time calls to be served. The from the graph illustrates that for a improved AdQoS. In the last 50% of the graphs improved significantly from 60% -70% for Scenario original AdQoS. This is due to the allocation in BAL index where it does not directly terminate the connection but would try to degrade its serve to a minimum level before it kills the connection. The implementation of the hierarchical structure enables Bandwidth reallocation processes to be done at the same time in the macro and the microcell level. This reduces the processing time in the system with a much distributed processing, in other terms reducing the handoff drops due to the enlarged processing time in the bandwidth reallocation process before a new call been admitted.
